[Abstract] Skeletal muscle is the most abundant tissue in the human body and regulates a variety of functions including locomotion and whole-body metabolism. Skeletal muscle has a plethora of mitochondria, the organelles that are essential for aerobic generation of ATP which provides the chemical energy to fuel vital functions such as contraction. The number of mitochondria in skeletal muscle and their function decline with normal aging and in various neuromuscular diseases and in catabolic conditions such as cancer, starvation, denervation, and immobilization. Moreover, compromised mitochondrial function is also associated with metabolic disorders including type 2 diabetes mellitus. It is now clear that maintaining mitochondrial content and function in skeletal muscle is vital for sustained health throughout the lifespan. While a number of staining methods are available to study mitochondria, transmission electron microscopy (TEM) is still the most important method to study mitochondrial structure and health in skeletal muscle. It provides critical information about mitochondrial content, cristae density, organization, formation of autophagosomes, and any other abnormalities commonly observed in various disease conditions. In this article, we describe a detailed protocol for sample preparation and analysis of mouse skeletal muscle mitochondria by TEM.
Flat, silicone embedding mold (Electron Microscopy
38. 3% glutaraldehyde (see Recipe 1) 39. 0.1 M sodium phosphate buffer pH 7.4 (see Recipe 2) 40. 1% osmium tetroxide (see Recipe 3) 41. Ethanol dilutions (see Recipe 4) 42. Embedding media (see Recipe 5) 43. 1% toluidine blue stain (see Recipe 6) 44. 4% uranyl acetate stock (aq) (see Recipe 7) 45. 1 N-NaOH (see Recipe 8) 46. Reynold's Lead Citrate (see Recipe 9) 15. 4 2. Remove the muscle tissue and immediately submerge it in 3% glutaraldehyde in a glass specimen vial and label accordingly (see Note 1).
3. Place the specimen vials on a clinical rotator for 30 min at room temperature. 4 . After 30 min, quickly transfer the muscle to filter paper and cut it into the desired size (for mouse soleus, the muscle is cut in half for transverse and longitudinal sections, respectively) using a razor blade or scalpel with a light pulling motion to slice, do not crush tissue (see Note 2). 5. As quickly as possible, place each new section of tissue into its own specimen vial filled with 3% glutaraldehyde and label the vials appropriately. 6 . Place the specimen vials on a clinical rotator and leave for 24 h at room temperature. Copyright 
B. Secondary fixation
The purpose of secondary fixation with osmium tetroxide is two-fold, it cross-links lipids preserving their structure and it effectively stains the tissue by adding electron-dense material, enhancing contrast.
1. Following Recipe 2, prepare 0.1 M sodium phosphate buffer pH 7.4.
2. Remove the 3% glutaraldehyde from the specimen vials with a transfer pipette and transfer the solution to a proper waste container.
3. Add phosphate buffer to the specimen vials and return the samples to the clinical rotator for 5 min. 4 . Dispose of the phosphate buffer in the proper waste container and repeat Step B3 twice more, on the third wash before disposing of the phosphate buffer, have your 1% osmium solution ready so that your sample does not dry out.
5. Following Recipe 3, prepare 1% osmium tetroxide (see Note 3).
6. Under a chemical fume hood with complete attention and care, dispense 1% osmium tetroxide into the specimen vials, cap the vials, and then return to the clinical rotator for 1 h.
7. The specimens should appear black.
8. Under a fume hood, remove the 1% osmium tetroxide solution from the specimen vials and dispose of the solution into the appropriate waste container.
9. Dispose of the plastic caps in an appropriate waste container as well and then use new plastic caps on your specimen vials for subsequent steps.
10. Add the phosphate buffer to the specimen vials and return the samples to the clinical rotator for 5 min.
11. Dispose of the phosphate buffer in the proper waste container and repeat Step B10 twice more.
C. Dehydration
Water must be removed from the tissue through graded alcohol dehydration to allow for the infiltration of embedding media.
1. Following Recipe 4, prepare all ethanol dilutions.
2. Transfer 10% ethanol solution to the specimen vials and return them to the clinical rotator for 5 min.
3. Remove 10% ethanol and repeat Step C2 with 25%, 50%, 75%, and 95% ethanol solutions.
4. Transfer 100% ethanol to the specimen vials and return them to the clinical rotator for 5 min.
Remove 100% ethanol and repeat
Step C4 twice more.
6. Under a chemical fume hood, transfer 100% propylene oxide to the specimen vials and cap the lids tightly (lids may pop off if not secured).
7. Return the samples to the clinical rotator for 5 min.
8. Remove the 100% propylene oxide and dispose of it in the proper waste container.
9. Repeat Steps C6, C7, and C8 twice more. Copyright 
D. Infiltration and embedding
Propylene oxide is equally miscible in both alcohol and embedding media, thereby clearing the alcohol and facilitating infiltration of the embedding media into the depths of the tissue.
1. Following Recipe 5, prepare the embedding media.
2. In a chemical fume hood, prepare a 2:1 (propylene oxide:embedding media) solution, the total volume you make will depend on how many samples you have (you want enough solution to completely cover your sample, even when rotating).
3. Transfer 2:1 (propylene oxide:embedding media) solution to the specimen vials, cap them, and place them on the clinical rotator for 1 h (see Note 4).
4. Remove 2:1 solution from the specimen vials and dispose of it in a plastic waste container.
5. In a chemical fume hood, prepare a 1:1 (propylene oxide:embedding media) solution, the same total volume you used with the 2:1 solution can be used here as well. 11. Transfer 100% embedding media to the specimen vials and return them to the rotator for 1 h.
12. Remove 100% embedding media and dispose of it in the designated waste container.
13. Transfer 100% embedding media to the specimen vials, leave the lids off, and place in a vacuum oven pressurized to 20 PSI for 1 h set to room temperature.
14. Specimens are now ready for curing and there is no need to remove the remaining 100% media from the vials, as the specimens will be transferred directly from the vials to the mold.
E. Curing
The viscous embedding media must be cured so that the block containing the tissue becomes hard enough for ultrathin sectioning.
1. Set a vacuum oven to 60 °C and 0 PSI, then confirm the temperature with a thermometer before proceeding.
2. With a pencil, write sample information on a small piece of paper that can fit into the base of the mold to be cured with the sample (will be visible through the cured plastic).
3. Fill the individual wells of the plastic mold halfway with 100% embedding media using a wood applicator to drizzle the media into the wells of the mold. Copyright 4. With fine negative-action tweezers, transfer the piece of paper with sample information into the bottom portion of the mold (the part that is farthest away from where the sample will rest).
5. Next, with fine negative-action tweezers, transfer the blackened, osmicated (hard) sample from the specimen vial to the mold (see Note 5).
6. Orient the sample accordingly to ensure that the sample can be sectioned in a cross-section or in a longitudinal section with ease (see Figure 6 for schematic on how it should look in the block).
7. Repeat Steps E4, E5, and E6 with the remaining samples.
8. Transfer enough 100% embedding media to fully fill the wells.
9. Ensure that the samples are correctly oriented one last time, as adding media can distort their position slightly.
10. Carefully, place the plastic mold into the oven to cure for at least 24 h (see Note 6).
F. Glass knife fabrication
Fabricating your own glass knives is a cost-saving technique, allowing you to preserve and extend the life of your expensive diamond knife for only cutting ultrathin sections. Pre-fabricated glass knives can be purchased if this equipment is not available at your institution.
1. Wearing nitrile gloves, clean your glass strip (6.4 x 25 x 400 mm) with detergent and a brush and then rinse it thoroughly with tap water (see Note 7).
2. Using a squirt bottle, rinse another time with distilled water.
3. Leave the glass strip on paper towels to dry in a relatively clean, dust-free environment. (Figure 2A ) by rotating the Rear Glass Holder Knob ( Figure 2A) and pull out the knob to lock it in place.
Retract the Rear Glass Holder
5. Ensure that the Breaking Knob ( Figure 2B ) on the front is turned fully counterclockwise.
6. Rotate the Locking Lever (Figure 2A ) back to the rear position, fully raising the scorer. Figure 2B ) all the way in. 8 . Make sure that the Score Selector ( Figure 2B ) above the Scoring Knob is set to.
Push the Scoring Shaft (
9. Transfer a cleaned, dry glass strip to the glass knife maker and place it flush against the White Guide Plate ( Figure 2B ) and then push the strip against the first Lateral Arresting Stud ( Figure   2C ) (used for 25 mm wide strips). 12. Place the Glass Fork (Figure 2A ) under the left side of the glass strip to catch your glass square.
13. Pull the glass Scoring Shaft Knob in a swift fluid, smooth movement across the face of the glass strip until it stops to score the glass ( Figure 3A ).
14. Rotate the Breaking Knob clockwise until the glass breaks, you will be able to visually and audibly sense this. 36. Repeat Steps F1-F35 to make more glass knives.
37. To attach a plastic boat to the knife, heat some dental wax in a glass beaker on a hot plate to set to 100 °C.
38. Once the wax has fully melted, use a wood applicator to apply wax to the edges of the plastic boat and immediately align the plastic boat onto the back of your glass knife (see Note 8) .
39. With the wood applicator, transfer more melted wax to the edges of the attached boat to seal completely ( Figure 3D ).
www.bio-protocol.org/e2455 42. If leak-free, empty water and store it in your glass knife holder for future use.
G. Trim block
Trimming the block into the trapezoidal pyramid shape enhances the thick and thin sections you are able to produce by reducing the frictional and resistive forces on your knives.
1. Remove the plastic mold from the oven (from Step E10) and let it cool for at least 30 min. 11. Make sure that the Clearance Angle Adjustment Knob ( Figure 4C ) is adjusted to the proper clearance angle, which should correspond to the angle written on the box that came with your diamond knife (6°). Figure 4C ) to clamp a glass knife onto the Knife Holder. Figure 5C ) and the North-South Knife Feed Knob ( Figure 5B) to bring the knife holder with your glass knife close to your block, without touching.
Use the Knife Clamping Screw (

Use the East-West Stage Control Knob (
14. Adjust your Specimen Holder so that the leading edge of your sample (the part that is cut first and the base of your pyramid) is parallel with the knife edge.
15. Using the North-South Knife Feed Knob on the ultramicrotome, slowly bring the glass knife closer to the sample block. Your ultramicrotome is equipped with a light that shines up from the base, illuminating the gap between the knife and the block face. As you bring the knife closer to the block face, this illuminated area will dim more and more, signifying that the two surfaces are almost touching. Figure 5C ) to 1 μm.
Set the Manual Fine-Feed Knife Control Knob (
While looking through the Wide-Field Binocular Eyepieces, rotate the Manual Fine-Feed Knife
Control Knob to advance the sample to the knife edge while rotating the Handwheel ( Figure 5D) for the Specimen Arm for a full cycle.
Repeat
Step G17 until you begin to see sections of the sample face coming off onto the edge of the glass knife and then continue until the full face of your sample is being sectioned.
19. Now, the face is trimmed, smooth, and ready for thick sections. 
H. Cut thick sections
The purpose of cutting thick sections and then staining them is to confirm the orientation of the tissue sample before proceeding.
1. Following Recipe 6, prepare the 1% toluidine blue stain.
2. Turn on a hot plate to approximately 100 °C.
3. Place a glass knife with a plastic boat and tighten the Knife Clamping Screw ( Figure 4C ) to clamp the knife into place. Figure 5C ) and the North-South Knife Feed Knob ( Figure 5B) to bring the knife holder with your glass knife close to your block, without touching. Figure 5D ) so that the leading edge of your sample (the part that is cut first and the base of your pyramid) is parallel with the knife edge.
Use the East-West Stage Control Knob (
Adjust your Specimen Holder (
6. Using the North-South Knife Feed Knob on the ultramicrotome, slowly bring the glass knife closer to the sample block. Your ultramicrotome is equipped with a light that shines up from the base, illuminating the gap between the knife and the block face. As you bring the knife closer to the block face, this illuminated area will dim more and more, signifying that the two surfaces are almost touching.
7. Fill the plastic boat with distilled water until the water is convex. Figure 5D ) into the boat beneath the water line. 
Place the Suction Syringe (
While looking through the Wide-Field Binocular Eyepieces, rotate the Manual Fine-Feed Knife
Control Knob to advance the sample to the knife edge while rotating the Handwheel for the Specimen Arm ( Figure 5D ) for a full cycle.
Repeat
Step H17 until you begin to see sections of the sample face coming off the edge of the glass knife onto the surface of the water and then continue until the full face of your sample is being sectioned (see Note 12).
13. Once you get a full-faced section, use a metal loop to fish out the part-sections and the full section you just cut and discard them by rotating the metal loop in a beaker of distilled water.
14. Set the Manual Fine-Feed Knife Control Knob to 0.5 μm. 21. After the water has fully evaporated, the sections are ready to be stained.
22. While the slides are still on the hot plate, add 1% toluidine blue stain drop-wise to completely cover the dried sections and leave for 2 min (see Note 14) . 
I. Cut thin sections
In order to form a high-resolution image, the electron beam must be able to penetrate the section without a significant loss of speed, requiring an ultrathin section. Figure 5B) to bring the knife holder with your glass knife close to your block, without touching. Figure 5D ) so that the leading edge of your sample (the part that is cut first and the base of your pyramid) is parallel with the knife edge.
Adjust the Specimen Holder (
4. Using the North-South Knife Feed Knob on the ultramicrotome, slowly bring the glass knife closer to the sample block. Your ultramicrotome is equipped with a light that shines up from the base, illuminating the gap between the knife and the block face. As you bring the knife closer to the block face, this illuminated area will dim more and more, signifying that the two surfaces are almost touching.
5. Fill the diamond knife boat with distilled water until the water is convex.
6. Place the Suction Syringe ( Figure 5D ) into the boat beneath the water line. Figure 5D ) for a full cycle.
Repeat
Step I9 until you begin to see sections of the sample face coming off the edge of the glass knife onto the surface of the water and then continue until the full face of your sample is being sectioned (see Note 17).
11. Once you get a full-faced section, use a metal loop to fish out the part-sections and the fullfaced section you just cut and discard by rotating the metal loop in a beaker of distilled water.
12. Next, on the power supply, set the value on the Semi-Thin Sectioning Control ( Figure 5A ) to 0.50 μm.
13. On the power supply, adjust the Cutting Speed Control ( Figure 5A ) to 1.0 mm/sec (this corresponds to the speed that the ultramicrotome arm uses on the down stroke).
14. Press down on the Motor Drive Control Lever ( Figure 5D ) that begins the automated advancement and rotation of the Specimen Arm. 54. After the water is removed as best that you can, place the grid into the grid box.
55. Continue collecting sections from the boat of your diamond knife, typically 10 grids for each sample is plenty.
56. Allow grids to fully dry in your grid box overnight prior to staining.
J. Stain grids
Staining the sections with uranyl acetate and lead citrate enhances the contrast for countless cellular structures.
1. Turn on a hot plate/stirrer and adjust the temperature to ~200 °C.
2. Place a 1 L beaker filled with distilled water and a magnetic stir bar on top of the hot plate ( Figure   8 ). 12. Advance to the next 50 ml beaker filled with previously boiled, distilled water and dunk the grid into and out of the water ~30 times (use these same two beakers for subsequent uranyl acetate washes).
13. Set the negative-action forceps onto the benchtop and apply a triangle of filter paper gently to the outer rim of the copper grid to remove water from the surface of the grid.
14. Use a second glass Petri dish, with dental wax in the bottom, and place pellets of sodium hydroxide around the area of the dish where you will add drops of lead citrate. Close the lid immediately while preparing the lead citrate.
15. Use a 1 ml syringe, with the needle removed and a 0.22 µm syringe filter attached, to distribute a drop of lead citrate onto the bottom of the glass Petri dish. Cover immediately.
16. Transfer the grid that was resting in the negative-action forceps section-side down onto the drop of lead citrate. Close immediately and set a timer for 5 min.
17. After 5 min, use negative-action forceps to pick up the grid and then dunk the grid into one of the 50 ml beakers filled with previously boiled, distilled water. Dunk the grid into and out of the water ~30 times.
18. Advance to the next 50 ml beaker filled with boiled, distilled water and dunk the grid into and out of the water ~30 times (use these same two beakers for subsequent lead citrate washes).
19. Set the negative-action forceps onto the benchtop and apply a triangle of filter paper gently to the outer rim of the copper grid to remove water from the surface of the grid. 20. Transfer the grid back into the grid box and allow it to dry for at least a couple of hours prior to viewing in the electron microscope.
K. Capturing images with the transmission electron microscope
The goal of imaging with the transmission electron microscope is to provide high-resolution images of skeletal muscle and mitochondrial ultrastructure in an unbiased manner, taking enough images to get a true sense of the microanatomy. Figure 9D ) to illuminate the screen displaying the microscope settings. Figure 9D ) where a green light above the button will illuminate and check the emission gauge to ensure that this returns closer to ~0 before proceeding. 10. The grid will now be in view on the viewing screen with a low magnification.
Press the Panel On-Off Knob (
Press the HT (High Tension) button (
11. Move around your viewing area to find your sample area of interest by rotating the two grips (-x and -y) ( Figure 9C ).
12. Once in the desired area, increase the magnification with the Magnification Knob ( Figure 9D ).
The screen will display your current level of magnification.
13. As you zoom in, you will have to adjust the viewing area with the two grips to keep it centered as much as possible.
14. After the magnification is increased to ~500x, there will be an audible beep prompting you to flip the Condenser Aperture Lever (Figure 9B ), switching from the low magnification aperture to high magnification. 15 . As you continue to increase the magnification, the muscle section will begin to come into view; however, the screen will get darker and darker because you have not increased the intensity of the electron beam (see Note 29).
16. As you zoom in, gently adjust the electron beam intensity by rotating the Intensity Knob ( Figure   9C ) so that you can see the muscle ultrastructure clearly.
17. Bring the muscle ultrastructure into focus with the Focus Knob ( Figure 9D ).
18. Turn on the computer monitor and click on the AMT software icon.
19. Before switching on the software and lifting the viewing screen, as a rule of thumb, adjust the intensity of the electron beam to 0.500, which is displayed on the screen next to 'meter' (see Note 30). Figure 9C ) using the lever and click on 'Click for Live Image', a gray-scale image of your sample will appear on the monitor (See Note 31).
Lift the Fluorescent Screen (
21. The software is automatically set to 'QualityLive' and is in 'Survey' mode. 28. An audible beep ~500x will prompt you to flip the Condenser Aperture Lever from the high magnification aperture back to the low magnification one.
29. Continue to decrease the magnification to ~75x and then re-center the viewing area with the -x and -y axis grips.
30. Remove the Specimen Holder from the high vacuum chamber and remove your grid.
31. Place the specimen holder back into the high vacuum chamber exactly as was described above, waiting for the pre-vacuum to kick off before inserting fully.
32. Rotate the filament knob counter-clockwise until the viewing screen is no longer illuminated and there will be an audible beep.
33. Depress the high-tension button and the green light will go off.
34. Pull out the panel dim knob to turn off the screen.
Data analysis
For most of our studies focused on the effect of knocking out or knocking in a signaling molecule and subjecting the muscle to various conditions that induce hypertrophy or atrophy, we perform TEM analysis on a minimum of n = 3 samples per group. We subjected TRAF6 ff and TRAF6 mko mice to denervation of the sciatic nerve for 10 days and then utilized TEM to study the ultrastructure of the TA muscle between these groups (Paul et al., 2010) . With TEM, we were able to complement our molecular biological experimental results by showing a reduction in atrophy and autophagy in the denervated TRAF6 mko mice when compared to control TRAF6 ff mice. Ultrastructurally, it was noted that the denervated muscle of TRAF6 ff mice showed disorganization of SS and IMF mitochondria and an increase in autophagic vacuoles with the fusion of mitochondria to autophagosomes; whereas, this phenotype was largely absent in the denervated muscle of TRAF6 mko mice (Paul et al., 2010) . In another study, we looked at the role of transgenic overexpression of the TWEAK cytokine in mice and used TEM to evaluate the ultrastructure of the soleus muscle in the naïve condition. It was found that there was a drastic decrease in the size and number of mitochondria in the TWEAK-TG mice when compared to wild-type littermates at 6 months of age (Hindi et al., 2014) . This was quantified by counting the SS mitochondria in three samples per group utilizing at least 10 pictures per sample magnified at 2,200x. This was repeated with the IMF mitochondria (Hindi et al., 2014) . We present the data as mean ± standard deviation (SD) and use a paired Student's t-test to determine statistical differences among the different groups with a P < 0.05 being considered as statistically significant. Most recently, we used TEM to qualitatively compare the mitochondrial ultrastructure in the soleus muscle of Tak1 fl/fl mice to those of muscle-www.bio-protocol.org/e2455 2455 specific knockout or Tak1 mKO mice. We found that the Tak1 mKO mice had an abundance of vacuolated mitochondria and an increased proportion of enlarged mitochondria with disturbances in the structure of their cristae when compared to the Tak1 fl/fl mice (Hindi et al., 2018) . Our TEM observations were combined with biochemical analyses conducted between these groups to conclude that TAK1 is required for mitochondrial homeostasis in the skeletal muscle of these mice.
Please see Figure 10 for examples of electron micrographs in the subsarcolemmal and intermyofibrillar regions of mouse skeletal muscle. it is imperative that you submerge the whole muscle into the glutaraldehyde as quickly as possible to preserve the muscle in its physiological state.
2. It must be emphasized that you don't need very much of your tissue sample for TEM. The mouse soleus muscle is a relatively small muscle when compared to the mouse TA muscle. For the soleus, we typically cut the muscle in half mid-belly and use one half for our cross-section analysis and the other half for our sagittal section analysis without the need to further trim the tissue down. On the other hand, the mouse TA muscle is much larger and needs to be trimmed down to a thin strip, similar in size to the diameter of the soleus. If you need help with this visualization, use your mouse soleus muscle as a comparison. From there, divide your strip into two parts, one for cross-section analysis and one for sagittal section analysis.
3. Many of the chemicals in TEM tissue processing are highly toxic, especially osmium tetroxide.
Osmium tetroxide is capable of fixing your corneas, so make sure that these steps are done in a properly ventilated chemical fume hood and personal protective equipment is worn.
4. Ensure that the black samples remain mobile in the various dilutions and that they aren't stuck to the side of the vial. This can be helped by adjusting the rotator speed to rotate more appropriately with the increasingly viscous solutions. After adding the next media solution, briefly shake or flick samples to dislodge them from the bottom or side. Please refer to the video by Soplop et al., 2009 that is helpful for both thick and thin sectioning and shows how the sections float on the surface of the water in the knife boat as they are sectioned.
11. If water has pulled away from the knife edge, the water level is too low and needs to be increased. Sometimes there is only a small portion of the knife where this has happened and in which case you can use a tool with an eye-lash adhered to the end to brush water up onto the edge.
12. When you begin trying to cut sections, you may notice that water has pulled up onto the face of your sample block most likely via surface tension. If this happens, then you need to stop, dry off the face with a piece of filter paper and then adjust your water level a little lower. Sometimes it needs to be a little lower closer to the knife edge to where you see a shadow closer to the knife edge, but not to the point where the water has pulled off the edge.
13. You don't want the water on the hot plate to evaporate too quickly or else the sections will dry unevenly on the glass plate and will be bunch up in a wrinkly manner. If you notice this occurring, adjust the temperature so that they dry relatively slowly.
14. Similarly, you don't want the hot plate to be hot enough to where it boils on contact, which sends toluidine blue stain bubbling everywhere. Adjust accordingly. You want a ring of yellowish gold, dried stain to develop, ~2 min. At this point, you wash.
15. With the light microscope, the main objective is to determine that your sections are oriented appropriately. You want to see that the section is free from obvious defects and that it is a true cross-section or longitudinal section.
16. If the sections look more oblique in the light microscope, then you can adjust the chuck that is holding the block in the way that you think necessary to correct the sectioning angles. At this point, depending on how drastic your changes are, you may need to re-face the block with the original glass knife in the previous 'trimming step '. 17. When manual advancing the ultramicrotome arm and then rotating the arm to cut a section, ensure that this is a slow, smooth rotation. You don't want to rotate the ultramicrotome arm to quickly or aggressively, else you may decrease the life of your diamond knife.
18. If the sample pyramid is small enough and the face was aligned parallel to the edge of the diamond knife, the sections will come off the knife and form a ribbon of sections that don't float away from one another. This can be helpful when you collect the sections with a grid. In addition, you may be wondering why we are using the Semi-thin Sectioning Control rather than the Ultra- Control feature relies on a thermal advance feature that we found to be inaccurate, most likely due to the age of the device. While it may take longer as you slowly decrease the section thickness from 0.5 µm to 0.100 µm (100 nm), the quality and consistency of our sections improved. So feel free to try out your Ultra-thin Sectioning Control feature, which may save some time if it is working properly.
19. Gold sections provide higher contrast, but not as much resolution. Silver sections provide high resolution, but with less contrast. Most of the time, gold sections are desired for skeletal muscle unless you're trying to resolve difficult structures like the sarcoplasmic reticulum, T-tubules, etc.
where silver sections may be more preferable.
20. The ultrathin sections are extremely fragile and care should be taken with the hair tools to gently guide and not destroy your sections. It may take some time to get the fine dexterity to comfortably mount your thin sections on grids without frustration. Practice is the best way.
21. When attempting to dry the grids with the triangle of filter paper, don't place the filter paper directly onto your section. There is typically an outer ring of thicker copper where you should aim to rest the filter paper so that your section doesn't get damaged.
22. Boiling the distilled water removes carbon dioxide from the water. The goal here is to prevent the precipitation of our heavy metal stains that can leave our grids with aggregated clumps of metal that interfere with the image quality. This can be quite frustrating after getting this far into the process. Take every precaution.
23. If you don't allow your water to cool enough, you will notice that the contrast and staining looks relatively 'flat' when looking at the sections in the scope. Be patient and let it cool.
24. Filtering your heavy metal stains directly before use will hopefully remove any aggregates that are in the solution and lead to better staining.
25. Uranyl acetate is photosensitive and should be protected from light when in use and when not in use in dark colored bottles. Lead citrate is sensitive to carbon dioxide and should be stored in a bottle with a tight seal and parafilm to prevent aggregation. During the staining process, adding sodium hydroxide is a necessary step to remove as much carbon dioxide from the staining dish as possible while the reaction is taking place.
26. This scope uses a tungsten filament, which is why the filament knob is turned that many steps and in quick succession. If there were a LaB6 filament, this would be a much slower, more gradual process. The biggest difference between these two is the longevity and the price of the filaments. Tungsten filaments are good for ~100 h of use, whereas the LaB6 filaments yield ~1,000+ h of use and are considerably more expensive.
27. Be careful with the specimen holder and especially the specimen holder tool, which is very fragile and will break if too much force is applied. Be careful not to let your fingers come into contact with the lower, shiny half of the specimen holder. Oil from your hands will ruin the device if this is not done. clockwise, you will decrease the intensity and at a certain point you will be able to visualize the filament itself. This is known as crossover. If you continue to rotate the intensity knob counterclockwise, it will get brighter and brighter. This would be the 'left' or 'counter-clockwise' side of crossover. We want to work on the right side where increasing the intensity is a result of rotating clockwise.
30. This CM10 Phillips Electron Microscope has been retrofitted with a new camera and uses AMT software to acquire images. Adjusting the electron beam intensity to 0.500 ensures that the camera won't be saturated or burned by a beam that is too intense. One can adjust the intensity accordingly once the image is being looked at in the software and it will indicate when saturation or low signal occurs by the histogram in the software.
31. There is a fluorescent screen where your EM image is projected for manual adjustment by looking at it in the viewing screen, like looking through the objectives of a light microscope. This is an older electron microscope retrofitted with a computer and digital camera for imaging, allowing high resolution images. The camera is located at the bottom of the microscope and the beam is coming from above. The fluorescent screen needs to be flipped out of the way so that the digital camera can capture the final image. shaking to ensure complete conversion of lead nitrate to lead citrate. The solution will remain cloudy g. Carefully add 1 N-NaOH 1 ml at a time (~8 ml total) swirl and check the pH using a pH meter.
The pH should be 12.0 ± 0.1. If the measurement is above 12.1, then start over h. The solution will go from cloudy to clear and should not have any turbidity i. Volume up to 50 ml total and store in a tightly-sealed glass bottle
